Rheology 94 Dezember/December 1994 Actually two conferences were held jointly, the first Pacific Conference on Rheology and the Regional meeting of the Polymer Processing Society . They were hosted by the Japanese Society of Rheology and the Polymer Processing Society from September 26-30 in Kyoto , Japan. The 1200 year old emperor city of Kyoto with its many shrines and temples was a fitting location for these well-organized events.
The presentations and contributors to the poster session came from throughout the pacific-asian region. The plenary lecture, 37 key note lectures and 165 presentations and posters were grouped into 12 different topical sessions: rheometry, biorheology, electrorheology, dispersed systems, polymer solutions and melts, heterogeneous polymer fluids, solid poly mers and composites, constitutive equations, morpho logy development, extrusion and melt technologies and flow and computer supported analysis.
It was particularly striking that the number of participants and presenters from outside Japan was very small. This indicates the dominant role of the Japanese scientists in Asia. Out of 203 contributions, 13 came from China, 9 from Korea and 5 from Taiwan. Australia had only four contributors, which is low for a Pacific Conference. In comparison, there were a total of 23 papers from Canada and the USA and 12 contributions from Europe (primarily from Germany).
The next meeting will show whether the disproportional representation is indeed due to differences in the research capacities of the individual Asian countries, or instead results from the extremely high price of attending a conference in Japan. While it is certain that the next conference will be held outside Japan, the exact time and location have not yet been determined.
In discussing the technical content of the conference it is appropriate to begin with the plenary lecture that was given by the charismatic professor from Australia, Roger I. Ta nner*. and megabytes", Tanner analyzed the enormous tech nical difficulties associated with numerical simulation of flows using constitutive equations appropriate for polymers. Such " constitutive equations lead either to a system of differential equations (e. g. the Leonov model) or integral equations (e. g. the KBKZ model), whereby the relaxation of the polymer is described by a distribution of relaxation times. The number of relaxation times considered in the calculations is limited by the storage and speed of the computer used, rather than the number appropriate for the physical problem. Consideration of multimodal relaxation time distributions is seldom done. These numerical difficulties remain despite the fact that finite volume methods have led to a considerable reduction in computation time compared to classical finite element methods, with a resulting increase in the Weissenberg number that can be handled in such problems. As before, 3-D problems represent a challenge.
Professor Tanner also discussed alternative model i ng and simulation strategies that do not include expl icit formulations of a constitutive equation, such as those proposed by O ttinger for polymer melts and by Kim and Phan-Thien for suspensions. He did not, however, discuss the particular advantages of using these methods. Which of these alternatives (techniques with or without explicit formulation of the constitutive equations) will prove to be more useful remains to be determined; it may be that both methods will continue to be used depending on the application. The main focus of Professor Tanner's address was to show the hurdles that must be overcome to successfully apply classical methods which include a constitutive equation.
There were approximately three keynote lectures in each of the 12 subject areas. Because it is impossible to cover all of these lectures in a conference summary, a limited number of presentations and trends of particular importance are covered in this report.
In the session on ,Rheometry" the presentations by Prof. MeiBner of Zurich and Prof. Fuller of Stanford were especially noteworthy. MeiBner discussed the importance of the extensional properties of homo polymers and polymer blends and introduced his newly developed extensional rheometer, which can be used with smaller quantities of polymer sample. Fuller reported on incorporation of optical measurements during rheological testing using a parallel plate geometry. Rheology 94 Dezember/December 1994 allows insights into the orientation of specific chemical groups and their changing behavior in a shear field, and is thus primarily intended for academic research ers. On the other hand, Meiflner's extensional rheo meter is designed for widespread use, both in research and in industry. The integrated video system allows complete control of the extensional experiment and thus ensures proper measurement of the material properties.
In the session on ,Disperse systems" Prof. Boger from Melbourne discussed the extraordinary role of surface properties, in particular chemistry, in affecting the rheological behavior of dispersions. His presentation was interesting in two respects. Firstly, he showed how a small component of the overall material (namely, the boundary layer between the particles and matrix) can control the properties of the system; secondly, he showed how one can examine the adsorption of polymer on the particle surface using atomic force microscopy. This is an impressive example of applying a combination of methods originating from distinct scientific fields to achieve new and interesting findings. This method, which provides force-distance relationships for interactions between individual particles, allows one to directly estimate the changes resulting from different surface treatments. In this way, a material's macroscopic properties can be correlated with its microstructural character.
Another combination of measurement techniques is ,rheodielectrics". In two presentations Prof. Adachi and co-workers from Osaka introduced a Couette rheometer that is equipped to simultaneously determine a material's complex dielectric constants. The method employed and the measurement possibilities were demonstrated using an emulsion system consisting of polypropylene oxide and polydimethylsiloxane, as well as with a miscible blend of polyisoprene/polybutadiene. This work fills another
CONTROLLED STRESS RHEOMETER
The TA Instruments Controlled Stress Rheometer (formerly from Carri-Med) is a powerful, cost effective unit used to characterise the structure and flow properties of liquids, pastes, gels , suspensions and semi solids. This versatile instrument measures both viscoelastic properties and shear viscosity. There are three independent software modes of operation (flow, creep and oscillation). Unique features include high torque for evaluating stiffer materials, wide temperature range (to 400°C), and automatic gap set for accurate results without destroying the material's structure.
For free literature describing this instrument and rheology applications in foods, paints, pharmaceuticals and polymers, contact TA Instruments on 0372 360363. Thermal Analysis & Rheology gap in the continuing trend to combine diffe rent rheological techniques. The method is suitable only for investigating the relaxation of Type A polymers, in which the dipole moment of the polymer coil results from the oriented dipole moments of the individual segments along the polymer backbone. For the case of immiscible polymers, the orientation and deforma tion of the dispersed phase can be determined. This experiment thus complements rheo-optics and will provide a means for comparing results of the two methods. Results of this new method will thus be quite exciting.
In the area of constitutive equations, little new was reported other than the work by Prof. Wagner of Stuttgart. In a keynote lecture Wagner presented his uniform approach to describe the nonlinear rheological properties of polymer melts and crosslinked polymers (rubbers) in both extension and compression. The rheological data for different polymers can be depicted for extension and compression in a universal diagram and, in addition, can be used to determine the second normal stress difference. :!l!lRh
